In Table 1 , European countries with common carp freshwater aquaculture are arranged in categories according to their production values in year 2014. The main production of carps is localized in Central and Eastern Europe, with Poland, Czech Republic, Hungary and Ukraine contributing over 60% of production in 2014. Table 1 : European countries (in alphabetical order within the groups) with common carp aquaculture according to their production in 2014 (FishStatJ, 2017) .
Carps are one of the main species of European freshwater aquaculture along rainbow trouts, catfish, and eels (FEAP, 2017) . European production of rainbow trout has not changed drastically in the last decade. Contrary, common carp production decreased in year 2007 and has not grown ever since (Figure 2 ). The capture has remained stable with around 10 000 tonnes per year, representing approximately 10% of the annual total carp production. 
European common carp market
The European common carp market relies mainly on domestic production, but trade is going on mainly among the European countries and particularly still with live fish (Figures 5, 6 ). The main importers of live carps are Poland, Germany and Romania, with 25%, 21% and 12% of European import in 2013, respectively. Market with fresh chilled and frozen carps presents a minor part and includes some non-European countries. (FishStatJ, 2017) . European export of common carp has not changed a lot recently ( Figure 6 ). With more than 60% of export, the Czech Republic is the main exporter of carps in Europe, followed by Hungary, Lithuania, Croatia and Belarus with 5 -10% of export (FishStatJ, 2017) .
The majority of European carps are consumed locally, and reach a pick every year during its traditional use in Christmas time. However, the market offers variety of common carp meat products all over the year, but not all of them are well known to a wider population. Most common are the whole fish (Figure 7 ), but halves, steaks and fillets -fresh or frozen, are available as well. Fillets can also be prepared by smoking, marinating, or in terrines. On the market, there are also other products, like pate, salats, ham and jerky, or products that require some heat treatment, like sausages, polpettes and soups. Carp minced meat separated from the bones after filleting can also be used for replacing part of meat in traditional meat products (sausages, pates) in order to increase the levels of n-3 polyunsaturated fatty acids (PUFAs), eiocosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) (Sampels et al., 2015) . 
Nutritional value of common carp meat
Fish are a great source of proteins, lipids, especially PUFAs, and micronutrients. Common carp muscle proximate composition is rather comparable to other fish, regularly available on our markets (Table 2) . Carps protein value is slightly lower compared to trout, perch and sea bass. The main difference in protein value is between flatfish and salmon -in the case of the first, the carp has higher protein value and, in the case of the latter, it is lower. Salmon, as one of the most popular species in the global fish market stands out also because of the total lipid, total PUFAs, EPA, docosapentaenoic acid (DPA) and DHA values. The total lipid content of carp and trout is half as low as of salmon, while for total PUFAs the value is 2.5-times lower. Perch, sea bass and flatfish have much lower lipid content. With the exclusion of salmon, carp has the highest EPA content but lower DHA content compared to most other fish. Table 2 : Nutrient data on raw freshwater and marine fish meat per 100 g (USDA, 2015).
EPA -eiocosapentaenoic acid, DPA -docosapentaenoic acid, DHA -docosahexaenoic acid, PUFAs -n-3 polyunsaturated fatty acids
In 2010, EFSA published recommendations on dietary reference values for fats, which should represent 20 to 35% of energy intake. FAO and WHO (2011) expert group concluded that fish consumption is advantageous for growth and development of individuals, and that consumption of fish abundant in essential fatty acids reduces risk of coronary heart disease and stroke. PUFAs are essential nutrients and can not be synthesized in the human body. Therefore, body levels are influenced only by dietary intake. After ingestion, n-3 PUFAs are incorporated in tissue/cell membranes where they can modulate cellular signaling, membrane protein functions and gene expression (Surette, 2008 , Mollace et al., 2013 ). An average daily intake of 250 mg of EPA and DHA is recommended to reduce possibility for development of a cardiovascular disease. During pregnancy and lactation, additional 100 to 200 mg of DHA positively influence on fetal development, and in children aged 6 to 24 months additional 100 mg of DHA improve growth (EFSA, 2010).
Beside being an excellent source of major nutrients (animal proteins and lipids), fish include also important bioactive micronutrients. According to WHO estimations (2000), more than 2 billion people worldwide are deficient in micronutrients, especially iodine, iron, zinc and vitamin A. Fish have been described as an unused source of micronutrients (Roos et al., 2007b; Bogard et al., 2017) , since they contain macro-and microelements, especially sodium, potassium, calcium, iron, manganese, selenium and phosphorous, as well as vitamins (Roos et al., 2007a; Mohanty et al., 2016) . Nutritional data (Table 2) reveal that common carp meat has the highest values for iron and zinc, but for vitamin A are considerably lower. Carp meat is also a good source of other micronutrients -calcium, magnesium, phosphorus, potassium, selenium, and vitamins (B complex, choline, D) (USDA, 2015) .
Despite favourable nutritional composition of carp meat, various factors can influence the fat content and fatty acid composition of carp meat, especially carp nutrition (Mraz et al., 2012) , purging (Zajic et al., 2013) , processing and its final preparation (Sampels et al., 2014) . One of the most often ways to prepare fish is by pan-frying. Sampels et al. (2014) studied common carp fillet changes caused by pan-frying and showed that it increases the fat content, in battered fillet more than in plain. Further, rapeseed oil compared to sunflower oil, butter and lard, was rated as the best for carp pan-frying, as it maintained the favourable n-3/n-6 ratio without increasing saturated fatty acids. Interestingly, also oxidation was practically not detectable in fillets fried on rapeseed oil, as opposed to fillets fried in lard and sunflower oil (Sampels et al., 2014) . The results additionally confirmed the previous reports, that fatty acid uptake in fish meat is negatively correlated with the raw fish content and positively correlated with fatty acid composition in the frying fat used (Mai et al., 1978; Weber et al., 2008; Sampels et al., 2014) . We did not find any other studies investigating the effects of preparation on other nutrients in common carp.
From research to a new product: omega-3 carp
Common carp is the most important fish produced in Czech Republic. However, fish consumption, like in other countries, including most important common carp producers, is still limited to the traditional holiday time. With the aim to increase the consumption of fish meat, the research work on common carp rich in n-3 fatty acids was used to develop a new product. To ensure the production of carp meat rich in n-3 fatty acids a patented system for the aquaculture production of so-called omega-3 carp was developed and successfully tested (Mraz et al., 2011 . This type of omega-3 carp is on the market under a specific trademark (Figure 8 ). .
Lean and oily fish are a good source of n-3 PUFAs (Pickova and Morkore, 2007) . Marine fish are usually known as a rich source of n-3 PUFAs, but recently also freshwater fish have gained importance as n-3 PUFAs dietary source and also common carp has been investigated for the potential of cardioprotective effect (Adamkova et al., 2011; Mraz et al., 2017) . In these studies common carps with defined meat quality characteristics and high n-3 PUFAs levels were used (Mraz et al., 2012) which had almost five times the EPA and DHA content compared to the control group . Diets enriched with n-3 common carp meat had great influence on plasma lipid parameters and inflammation markers in the secondary prevention of ischemic disease (Adamkova et al., 2011; Mraz et al., 2017) . As such, common carp can be of major importance in combating metabolic disorders, especially in populations of regions without sea access.
ConClusions
The affordability and high nutritional value of food products are crucial facts for modern consumers. Common carp is an important fish in European aquaculture production, especially in Central and Eastern Europe with good natural resources for production. Thus, common carp indeed meets the above mentioned requirements, but it is often ignored because of its unattractive look. Beside this, many customers have experienced carp products of a low sensory quality and thus they believe that carp itself is a muddy and disgusting fish. However, this could be due to wrong production practices (e.g. short purging period) (Zajic et al., 2013) or mistakes in processing/supply chain (e.g. microbial activity) (Sterniša et al., 2016) . In addition, accessibility of food products convenient for fast preparation, or ready-toeat products are prefered by consumers. Thus, more attention should be paid to the development of new products with positive impact on the fish freshness and shelf-life (Lunda et al., 2016) . Much effort is needed also to improve marketing of carps products and knowledge transfer to the consumers. More research and inno-vations should be supported and implemented in the area of production, processing and marketing to improve the whole supply chain of common carp and related products from the pond to the plate. This would give the opportunity to develop its potential better, since it is not fully exploited in many European countries including the main producing countries. In this way carp products of the highest quality could be delivered to the market in the attractive form for the consumer throughout the whole year. 
